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Outline

The ACT-19 Project (2006-2008)

Observed trends
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Main scientific questions

Is the chilean climate changing?

Which are the characteristics of this change in the global
context? Is there evidence of anthropogenic impacts?

Which are the leading mechanism behind regional
climate variability?

What is the role of the ocean in driving atmospheric
variability?
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National Networking
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All outpus available via DODs: www.dgf.uchile.cl/ACT19
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SAT Change:

T T
Topography
20% |- [ ]<t000m
[ ]1000-2500m
] >2500m
. iAntofaga$ta
2598
309 |- AR T ke AU AR
Juan Fernandez
359 - Lo T L SR
: Concepcion
Temuc
B Valdivia : ' '
40°S - L o oY o S T
Osorno/ @ . .
Puerto Mﬁ?&t
45°5 - - EEEELE B Feee oz
. ‘ Balmaceda
' Coyhaiﬁue
i i LCochrane;
78°W 75°W 72°W 69 °W
@ Chile Temperature Site
@  GHCN Temperature Site

¢

—>» (oastal SST site

Radiosonde Site

Temperature Anomaly (°C)

Nifio 3 Index

Geographical setting and global context
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1979-2006
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Central Chile

N

(p)
D
[@))
c
qv]
i
@)
D)
-
)
e
O
-
D
Q.
&
(b)
|_

Central Valley Andes (West) Andes (East)

Coast

Ocean

@ Chillan
® Santiago

2 Curico

40.18 +0.1

4

@ LaSerena

® Concepcién

@ Valpariso

1980 1985 1990 1995 2000 2005



Ocean cooling — land warming along north-central Chile.

Pattern reverses farther south
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Increase in cloudiness?

Maybe...hard to test...requires a feedback
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How are the models doing?

Not good but no so bad..
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Multimodel mean Regional warming 1970-2000
(SST*). Also shown in contours SLP* trend
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Ocean cooling, Possible explanations....
Key atmospheric features over the coastal SEP
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<« 1-Point correlation map
SST off central Chile, SST,
SLP, sfc. winds. Interannual
variability only.

Observed ERSST and SLP
changes, 1979-2005. SLP
from NCEP/NCAR
reanalysis, supported by ins-
situ observations. »

At interannual time scales, cooling off central Chile associated with spin-
up of SEP anticyclone (increased cold advection, upwelling and heat

fluxes). The same mechanism appears to operate in last decades to
produce trends.




<« Observed ERSST and
SLP changes, 1979-2005.
SLP from NCEP/NCAR
reanalysis.
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The same mechanism appears to operate in the models during the last

decades to produce trends. Thus, observed change is at least partially
due to increased GHG (the only common ingredient in GCMs)




Precipitation Changes....warming, drying south

TENDENCIA DE LA PRECIPITACION
ANUAL - 1950-2000
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Geographical pattern of surface warming

IPCC 2007 D05 1152253354455 55665 7 7.5
(°C)



|
90N =— Annual mean

60N 1 G

4

3
30N - 2

1

0.5
EQ A ~0.5

305

EUS-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|
905 !

0 30E 60E 9OE 120E 150E 180 150W 120W 90W 6OW 30W

Strengthening of the poleward flank of subtropical anticyclones and poleward

shift of the midlatitude storm track is very consistent among GCMs



'W"P—'\-.)

6ON A =

X 2>

eﬁ:ee{

40N 1

20N A “r t
' - ’J
£ AAAAAM ‘ )
_Q ?FFKRRRNNNN&&R\ |' TEEETRRRR ' L K"{'\)‘
<< RTRRRRERER : - .
-~ |
L

20S 1

LH FEecscccseesTRN
N Aasaass s anss s
s

SOIIDDAIS DI NN
et = & = = = e e e Y

40S 4

60S 1 e :
T ; ; o alliipns | ...

120W 60W 0 OE 120E 180
— =

-3 -2 ~1 +1 +2 +3 hPa



Future
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Surface Wind — SONDJ

d. PRECIS A2-BL
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Surface Wind — AMJJA
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Conclusions

» Last 30 years in Chile characterized by continental
warming and surface ocean cooling (x0.3°/decade). Natural
(IPV) or anthropogenic?

« Such pattern is partially detected by CMIP3 IPCC4 global
simulations of the 20th century...suggesting an
anthropogenic forcing

 Future trends quite similar to the observed in the last 30
years: intensification and poleward extent of the SEP
subtropical anticyclone, enhanced southerly winds, ocean
cooling.

* |t is time now to move into environmental prediction!
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